| METHODS
We used historic Danish surveillance data for influenza-like illness (ILI) to identify peaks of ILI, as previously reported. 5 We reviewed historic surveillance data on physician-reported cases of influenza-like illness (ILI) in Denmark for the years 1915 through 1922. 9 The original data contain ILI counts by three broad geographic regions (Copenhagen, "other towns," and "rural districts") and by age group. We examined the monthly ILI data and visually identified peaks of activity during the pandemic. The peaks we identified align with those noted in the literature. 10 We then defined exposed individuals as those who were in utero during at least one of the peak ILI months, based on birth dates and assuming a full 9 months of gestation. birthday, death, dementia diagnosis, emigration, or study end date.
We used Poisson regression to estimate incidence rate ratios (IRRs) and corresponding 95% confidence intervals (CIs) for the outcomes. The incidence rate ratios were adjusted for sex. All analyses were stratified by sex and 10-year age groups. For a sensitivity analysis, we examined dementia restricted to inpatient diagnoses because only inpatient diagnoses were captured in the DNPR and the PCRR prior to 1995. Cumulative incidence curves were created with death as a competing risk. We conducted an additional sensitivity analysis where the exposed group was limited to those likely exposed during their first trimester, during the first peak of the pandemic (ie, birth We included all persons meeting the study criteria in the analyses. All analyses were conducted using SAS version 9.4 (SAS Institute, Inc., Cary, NC, USA). This study was approved by the Danish Data Protection Agency (record number 2014-54-0922).
| RESULTS
We identified 106 479 exposed and 177 918 unexposed persons.
There were more females in both groups (52% among both the exposed and unexposed). There were no differences in follow-up time There were generally similar proportions of exposed (11.9%) and unexposed (11.7%) individuals with dementia diagnoses during the study period, with more diagnoses among the older age groups (Table 1A) . Across all ages and for the three age ranges for which we assessed occurrence of outcomes, we did not observe clear evidence of an association between in utero pandemic influenza exposure and dementia, with the estimates generally being null (Table 1A) . For all ages, the IRR for in utero exposure and any dementia (inpatient or outpatient diagnosis) was 1. T Numbers of exposed and unexposed persons represent those in the study at the start of follow-up for the age range. Crude and sex-adjusted estimates and confidence intervals were nearly identical, so only sex-adjusted results are presented. IRR, incidence rate ratio; 95% CI, 95% confidence interval.
estimates while others suggest slightly increased risk of the outcome, perhaps due to multiple comparisons.
The study was conducted in a large cohort of individuals followed from 1977 through 2013, and the surveillance data used to construct the exposure definition align with multiple other sources. However, exposure misclassification is likely given the approach to defining in utero exposure (eg, mothers of children in utero during the ILI peaks may not have been infected with influenza), although such misclassification is likely to be non-differential and independent. 5 Healthy survivor bias is a concern from two perspectives. First, we restricted study participation to those who survived to age 62 years. More broadly, the birth rate declined in 1919, with reports of miscarriage and premature birth affecting women pregnant during the pandemic. 10 The validity of dementia diagnoses varies for different dementia types, 14 There are no studies that we can directly compare our results to.
A similar study design was used to examine the association between in utero exposure to pandemics and acute myocardial infarction and stroke in Danish adults, reporting null results for the two outcomes and the 1918 pandemic. 5 We are not aware of any studies that have examined the 1918 influenza pandemic's association with dementia, although other groups have more broadly studied the role infections may play in Alzheimer's disease. The hypothesized mechanism of actions for such an association includes neuroinflammation and systemic inflammation of the brain. 7, 15 In conclusion, this study does not support the hypothesis that prenatal exposure to the 1918 influenza pandemic is associated with increased risk of dementia at age 62 years or older.
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